and are less-intensive than traditional face-to-face approaches, which may provide more flexibility for low-income minority women and show promise for improving engagement in this population (Bennett et al., 2014) .
Engagement is a key component of intervention efficacy (Eysenbach, 2005) . Although there is no single definition of engagement (Danaher & Seeley, 2009) , studies have found associations between engagement in technology-based interventions and improved health outcomes across a variety of behaviors and disease types. Logging-in more often to an internet-based smoking cessation program resulted in a higher odds of quitting smoking after 12 months (Bricker et al., 2018) . Greater number of logins was also associated with increased weight loss in a 12-month online structured behavioral weight loss program (Gold, Burke, Pintauro, Buzzell, & Harvey-Berino, 2007) . More activities completed per login was associated with clinically significant improvements in depression scores after 12 weeks in an internetbased cognitive behavioral therapy program for depression (Donkin et al., 2013) . Frequency of self-monitoring has been associated with significant improvements in healthful eating behaviors (Glasgow et al., 2011) and weight loss (Hwang, Ning, Trickey, & Sciamanna, 2013; Womble et al., 2004) in web-based interventions for diabetes self-management and commercial weight loss, respectively. Few studies, however, have examined patterns of engagement in an internet-based program for low-income minority groups.
In this study, we examined participant engagement from the internet-based Fit Moms/Mamás Activas study, a 12-month cluster randomized postpartum weight loss intervention for primarily Hispanic women in the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC; Phelan et al., 2017) . The intervention was effective compared with standard WIC; the intervention group lost an average of 5.0% of body weight over 12 months while the control group lost 1.9% (p < .001; Phelan et al., 2017) .
The overall objectives of this analysis were to (1) characterize patterns of engagement with the Fit Moms/Mamás Activas website among intervention participants and (2) explore associations between engagement and 12-month weight loss outcomes. Understanding how low-income Hispanic women engaged with the Fit Moms/Mamás Activas website may elucidate which components of the technologybased program contributed to efficacy and will facilitate the development of future internet-based weight loss interventions for this population.
Method

Parent Study Design
The Fit Moms/Mamás Activas program was a 12-month cluster randomized controlled behavioral weight loss intervention aimed at promoting postpartum weight loss and reducing postpartum weight retention among primarily Hispanic postpartum women participating in WIC compared with standard WIC. The intervention consisted of an internet-based treatment program as well as weekly text messages and monthly group sessions at the WIC program. The standard care group included WIC clinics randomized to receive usual WIC care, as well as study newsletters every 2 months with basic information about weight control, exercise, nutrition, and wellness (Phelan et al., 2015) . The standard care group did not significantly differ from the intervention group on baseline measures (Phelan et al., 2017) . Internet access was not an inclusion criterion because women who needed a computer or internet access (35.6%) were provided it for the duration of the study (Phelan et al., 2015) . Those with limited computer experience received training until they demonstrated proficiency in accessing online materials (Phelan et al., 2015) . Data were collected at baseline, 6 months, and 12 months. Intervention participants were weighed at 12 months to determine weight change at the end of the intervention. Data from this study include participants randomized to the intervention arm of Fit Moms/Mamás Activas (N = 174).
Web and Mobile Intervention
The Fit Moms/Mamás Activas intervention was based on social cognitive theory and was designed to increase use of self-regulation skills, including weighing and self-monitoring, and to promote self-efficacy for use of weight control behaviors (Phelan et al., 2015) . The intervention website included a web diary, links, weight management lessons, online message boards, instructional and inspirational videos, telenovela-styled entertainment videos, and computertailored feedback (Phelan et al., 2015) . Each website component is described in more detail in Table 1 . Website content was available in both English and Spanish; the English version of the website was translated into Spanish by a certified translator, then back-translated into English and reviewed for literacy by a co-investigator. New content was posted weekly and participants were encouraged to login at least once per week (Table 1) .
Measures
Participant Characteristics. Demographic covariates included in this study are self-reported Latina ethnicity, months postpartum (i.e., the participant's youngest child's age in months at study entry), lactation (i.e., whether the participant was currently breastfeeding or feeding pumped milk to a baby), and maternal age in years.
Engagement Metrics
Overall website use. Overall website use was estimated using data captured automatically from the website interface. Each login event was time-stamped. We calculated the total number of website logins by summing the number of logins for each participant over 12 months. If a participant had mul-tiple logins with the same time-stamp, only one login was counted. To examine website use over time, program months were computed based on participant start date. The first 11 program months consisted of 30-day periods, while the last program month consisted of a 35-day period, for a total of 365 days. We calculated the percentage of participants who logged-in at least once per program month as a marker of minimum usage of the website at that point in the program.
Self-monitoring activities. Each weight, diet, and physical activity entry was time-stamped. Total number of tracking days for weight, diet, and physical activity were calculated by summing the number of days tracking data were entered into the website for each participant over 12 months. We computed the average percentage of participants tracking on any days each week for each behavior by dividing the total number of tracking days for each participant by 52 weeks. We also calculated the average number of tracking days per month for each behavior by summing the total number of tracking days for each participant during each program month and dividing by the total number of participants.
Page visits. Each page visit was time-stamped and included length of visit in minutes. Use of various sections was characterized by mean number and range of visits ("Discussion Forum," "Web Diary," "Progress Page," "Lessons," "Weekly Video Summary"). Mean number of visits was calculated by summing the total number of visits to each website section for each participant and then dividing by the total number of participants. If a participant had no objective page visit data, number of page visits was equated to 0 for that section. We calculated the total number of "Discussion Forum" posts by summing the number of posts for each participant over 12 months. We also calculated the percentage of participants who posted on the "Discussion Forum" at least once. For this study, we did not differentiate between original posts or comments on existing posts. Total time spent on the website was calculated for each participant by summing the number of minutes spent on each page visit over 12 months. All page visits exceeding 30 minutes (N = 273) were capped at the average page visit time of 2.256 minutes (1.90% of all page visits).
Attendance at monthly group sessions. Monthly group sessions occurred in-person at the WIC clinics. Each session lasted approximately 60 minutes and was delivered by research staff in Spanish and English. The purpose of the group sessions was to introduce new weight loss topics, reinforce use of the website, help to problem-solve weight loss barriers, and provide additional support (Phelan et al., 2015) . Total attendance at the in-person group sessions was calculated by summing the number of sessions attended over 12 months for each participant.
User types. We categorized participants into four user types based on their total number of website logins: nonusers (0-11 total logins or <1/month), low-engaged (12-47 total logins or 1-3/month), high-engaged (48-96 total logins or 1-2/week), and super-users (97+ total logins or >2/week). Cut points for user types were based on login quartiles and slight adjustments were made for interpretability.
Predominant website use. To understand whether predominant use of the English Fit Moms or Spanish Mamás Activas version of the website was associated with key engagement metrics, participants were categorized based on proportion of page visits. For each participant with objective page visit data, number of page visits on each version of the website was calculated, divided by total number of page visits, and multiplied by 100. Predominant use was defined as greater than or equal to 75% of page visits on one version of the website. Dual use was defined as less than 75% of page visits on either version of the website.
Analyses
Frequencies and descriptive statistics were analyzed using SPSS Statistics (Version 24.0) and Microsoft Excel (Version 1909, Build 12026.20264) . A one-way ANOVA was used to examine associations between user type and total time spent on website, total tracking days for each behavior, the number inperson group sessions attended, total "Discussion Forum" posts, and percent weight loss from baseline to 12 months among study completers. A Bonferroni correction was applied for 7 comparisons (α = .007). To examine associations between user type and continuous variables such as maternal age in years and months postpartum, we used a one-way ANOVA. To examine associations between user type and binary variables such as self-reported Latina ethnicity and lactation, we used Pearson's chi-squared tests. A Bonferroni correction was applied for 4 comparisons (α = .01). Separate linear regression analyses were used to explore whether various engagement metrics predicted percent weight loss among completers at 12 months. Unadjusted models included no covariates while adjusted models included the following covariates: selfreported Latina ethnicity, months postpartum, lactation, and maternal age. Bonferroni corrections were applied for 7 comparisons (α = .007). Independent samples t tests were used to examine differences in engagement metrics and percent weight loss between participants who predominately used the English Fit Moms or Spanish Mamás Activas version of the website. A Bonferroni correction was applied for 8 comparisons (α = .006). Independent samples t tests and Pearson's chi-squared tests were used to examine associations between predominant use and participant characteristics. A Bonferroni correction was applied for 4 comparisons (α = .01).
Ethical Approval
This study was approved by the California Polytechnic State University, San Luis Obispo Institutional Review Board and the University of North Carolina, Chapel Hill Institutional Review Board.
Results
Participant Characteristics
Women (N = 174) were predominately Hispanic (83.9%) and between the ages of 25 and 34 years (54.0%). On average, women were 5.6 months postpartum and 63.2% were breastfeeding or feeding pumped milk to a baby at study entry. Retention among intervention participants was high; 87.4% of women (N = 152) completed the final assessment at 12 months. There were no differences in self-reported Latina ethnicity, months postpartum, lactation, or maternal age between women who completed the final assessment and women who did not. More than one-third of women (n = 62, 35.6%) were given a laptop in order to participate in the intervention. An independent samples t test revealed a significant difference in the total number of logins between women who were given a laptop to participate (M = 53.18, SD = 54.97) compared with women who were not (M = 80.46, SD = 123.05; t[166.17] = 2.01, p = .046). Most women agreed or strongly agreed that (1) they were very confident that the Fit Moms/Mamás Activas program would help them lose weight (77.0%) and that (2) they were very confident with their ability to use the internet or web (72.4%).
Overall Website Use
There was a wide range of variability in total number of website logins over the 12 month intervention period, ranging from 0 to 784 logins (mean 70.74; Table 2 ). Usage decreased over time; more than three quarters (82.2%) of participants initiated the web program, almost half (47.1%) logged-in during month 6, and 17.2% logged-in during month 12 (Figure 1 ). Average total time spent on the website was 185.35 minutes, or approximately 3 hours over 1 year, which translates to 15 minutes per month or less than 4 minutes per week on average (Table 2) .
Self-Monitoring Activities
The "Web Diary" self-monitoring section was the most frequently visited page of the website, with an average of 30.4 visits per person (Table 2) . Almost one third (31.6%) of participants tracked their weight at least 1 day/week on average, and almost one quarter tracked their physical activity (24.7%) and diet (19.0%) at least 1 day/week on average, over the 12-month period ( Table 2) . Frequency of tracking decreased over time. During the first month, tracking days averaged more than 1 day/week for weight (9.1 days on average), physical activity (5.25 days on average), and diet (6.97 days on average). In month 6, tracking decreased to an average of 4.09 days for weight, 2.95 days for physical activity, and 2.19 days for diet. In month 12, tracking days averaged less than 1 day for all three behaviors (Figure 1 ).
Page Visits
The "Discussion Forum," "Weekly Video Summary," "Progress Page," and "Lessons" sections were the next most frequently visited pages of the website, excluding the Homepage (Table 2) . Participants visited the "Discussion Forum" page 22.6 times on average and 41.4% of participants posted an original post or comment in the "Discussion Forum" at least once (mean 4.4 posts). Participants visited the "Weekly Video Summary" page 8.4 times on average, the "Progress Page" page 6.8 times on average, and the "Lessons" pages 4.2 times on average ( Table 2 ). The least frequently visited pages of the website included the entertainment video series in English "Diary of a Single Mom" (mean <1 visit, range 0-2 visits), and in Spanish "Los Americans" (mean <1 visit, range 0-4 visits) and "Promesas y Traiciones" (mean <1 visit, range 0-14 visits).
Weight Loss by User Type
The sample can be divided into four user types based on total logins: 26.4% non-users (0-11 logins), 32.8% low-engaged (12-47 logins), 17.2% high-engaged (48-96 logins), and 23.6% super-users (97+ logins). A one-way ANOVA revealed significant differences in engagement metrics between user types such that super-users spent significantly more time on the website (F[3, 170] = 18.8, p = .000) and had significantly more days tracking weight (F[3, 170] = 72.1, p = .000), diet (F[3, 170] = 30.9, p = .000), and physical activity (F[3, 170] = 44.7, p = .000) compared with all other user types. Super-users also attended significantly more in-person group sessions compared with all other user types (F[3, 169] = 52.6, p = .000). There was a significant association between user type and percent weight loss from baseline to 12 months (F[3, 148] = 5.15, p = .002) among completers (N = 152, 87.4%). A dose-response pattern emerged such that on average, super-users lost 7.15% of body weight, high-engaged users lost 5.25% of body weight, low-engaged users lost 3.02% of body weight, and non-users lost 1.31% of body weight (Figure 2 ). These differences were significant such that super-users had significantly greater percent weight loss than low-engaged and non-users, but not high-engaged users (Figure 2) . No significant associations were found between user type and participant characteristics such as maternal age, months postpartum, self-reported Latina ethnicity, and lactation.
Predicting Percent Weight Loss From Engagement
Linear regression analyses were used to explore whether various engagement metrics predicted percent weight loss among completers (N = 152) at 12 months. The data did not violate any assumptions of linear regression. In the unadjusted models, all engagement metrics except total time spent on the website were significantly associated with percent weight loss at 12 months (Table 3 ). In the adjusted models, only number of forum posts, number of days tracking weight, number of days tracking activity, and number of in-person sessions attended remained significantly associated with percent weight loss at 12 months (Table 3) . Controlling for all covariates, every 1-unit increase in number of forum posts was associated with a .191 unit increase in percent weight loss at 12 months (SE = .063, t = 3.02, p = .003). Additionally, every 1-unit increase in days tracking weight was associated with a .022 unit increase in percent weight loss (SE = .008, t = 2.90, p = .004), and every 1-unit increase in days tracking activity was associated with a .023 unit increase in percent weight loss (SE = .008, t = 2.78, p = .006), at 12 months. Finally, every 1-unit increase in number of in-person sessions attended was associated with a .552 unit increase in percent weight loss at 12 months (SE = .179, t = 3.08, p = .002).
Predominant Website Use
Seventeen participants did not use either version of the website, leaving a sample size of 157 for the analysis of predominant website use. Most participants were predominant users of the English Fit Moms version of the website (n = 92, 58.6%) compared with the Spanish Mamás Activas version (n = 63, 40.1%). Only 1.3% (n = 2) of participants were dual users. Excluding dual users, an independent samples t test revealed that Fit Moms users posted significantly more to the "Discussion 
Discussion
Few studies have examined patterns of engagement in internet-based weight loss interventions for low-income Hispanic women. Understanding how women engaged with an online program that produced clinically significant weight loss among intervention participants may help to identify important components or active ingredients of internet-based weight loss interventions, especially for underserved and postpartum populations. This study showed that website use varied widely across participants and that greater engagement was associated with more favorable weight loss outcomes at 12 months among completers. Self-monitoring ("Web Diary") and social support ("Discussion Forum") were the most highly utilized website components. More frequent engagement with these website components as well as greater attendance at in-person group sessions predicted greater percent weight loss among completers at 12 months. The first objective of this study was to characterize patterns of engagement with the Fit Moms/Mamás Activas website. In this study, 46.5% of women logged-in at least once per program month, and 31.6% of women weighed at least once per week on average over 12 months. This level of engagement was consistent with other studies (Bennett et al., 2014) but relatively high compared with studies of lowincome Hispanic women (Demment, Graham, & Olson, 2014) . In an online intervention to prevent excessive gestational weight gain, only 23.9% of the low-income Hispanic subgroup logged-in at least once, and only 17.1% used the weight-tracking feature at least once, per 45-day interval during pregnancy (Demment et al., 2014) . Other studies with low-income, ethnically diverse populations have found comparable levels of engagement to those achieved in the current study. Bennett et al. (2012) found that 40.0% of participants tracked their behavior change goals weekly for at least 50% of trial weeks in a 24-month behavioral intervention for weight loss and hypertension self-management. In an internet-based weight loss and weight gain prevention intervention, Hunter et al. (2008) reported an average of 49.1 website logins or approximately two logins per week over 6 months, compared with an average of 70.74 website logins or approximately one login per week over this 12 month study. The current study's findings suggest that an internetbased intervention that is tailored for low-income, low-literacy, and English and Spanish speaking women may enhance engagement rates in this population.
The "Web Diary" and "Discussion Forum" were the most highly utilized components of the Fit Moms/Mamás Activas website. In other internet-based weight loss interventions, participants who completed more monitoring diaries and posted more messages to the study website also lost more weight (Tate et al., 2006; Webber, Tate, & Bowling, 2008) . The next most frequently utilized component of the Fit Moms/Mamás Activas website was the "Weekly Video Summary," which was viewed twice as many times on average than the traditional text-formatted "Lessons." These results are not surprising given that 78% of adult internet users in a nationally representative U.S. sample watch or download online videos (Purcell, 2013) . In addition, participants were automatically directed to the "Weekly Video Summary" after their first login each week, which likely resulted in a greater number of page visits. It is also possible that this population had lower health literacy and therefore may have preferred the lesson content in video format versus text (Sarkar et al., 2010) .
The least frequently utilized component of the Fit Moms/Mamás Activas website was the telenovela-styled entertainment video series, the content of which was unrelated to weight loss and was provided to attract women to login to the website more frequently. Given the low utilization of this feature and relatively high overall engagement with the website, this intervention component does not appear to be necessary to promote engagement. Engagement with this feature may have been greater if the videos were more educational and/or related to lesson content, especially given the high average number of page visits to the "Weekly Video Summary." In a diabetes self-management intervention for Hispanic patients, entertainment-education in the form of interactive telenovelas yielded high satisfaction among patients, who reported increased perceived self-efficacy related to healthy eating and physical activity in the context of diabetes self-care (Kline et al., 2016) . Further research is needed to determine whether and to what extent entertainment-education videos contribute to engagement and/or weight loss in internet-based weight loss interventions.
The second objective of this study was to explore associations between engagement and 12-month weight loss outcomes. Greater website engagement was associated with more favorable weight loss outcomes among completers at 12 months, which is consistent with findings from other internet-based weight loss interventions (Funk et al., 2010; Hunter et al., 2008; Krukowski, Harvey-Berino, Ashikaga, Thomas, & Micco, 2008; Tate et al., 2006; Tate, Jackvony, & Wing, 2003) . Percent weight loss at 12 months was significantly positively associated with engagement on a number of metrics, including number of posts to the "Discussion Forum," days tracking weight and physical activity, and number of in-person group sessions attended. In the adjusted models, total website logins, total time spent on the website, and days tracking diet were not associated with percent weight loss at 12 months. Capping all page visits >30 minutes at 2.256 minutes may have resulted in a loss of meaningful variation in total time spent on the website. Similarly, self-monitoring of diet was less frequent than self-monitoring of weight or physical activity; hence, there may not have been enough variation in this metric to detect an effect. Frequency of dietary monitoring may have been greater if the dietary monitoring tool was simplified. Simplified dietary monitoring using the Traffic Light Diet yielded high engagement in a mobile health intervention for mothers and young children such that participants selfmonitored an average of 21.5 out of 24 weeks (Nezami, Ward, Lytle, Ennett, & Tate, 2017) . Simplified dietary monitoring was also associated with weight loss among mothers (Nezami et al., 2017) .
Our findings indicate that super-users were more engaged with both the online and in-person components of the intervention compared with other user types. No differences in participant characteristics were found between user types, indicating that a variety of participants were equally able and likely to engage with the online and in-person components of the intervention. However, women who were given a computer or internet access in order to participate in the intervention had significantly fewer total number of logins compared with women who already had a computer or internet access. These women may have been less interested in or motivated to use technology such that they did not prioritize computer or internet access in their homes. This idea is supported by the finding that when given a computer or internet access, use of the technology was lower, perhaps suggesting a difference in preference for information or interest in technology. As expected, a greater proportion of Latina participants predominately used the Spanish Mamás Activas version of the website compared with non-Latina participants. Predominant users of the Spanish version of the website posted significantly less to the "Discussion Forum" than predominant users of the English version of the website. One possible explanation for this finding is that Spanish-speaking participants may have had lower computer literacy than English-speaking participants.
A key strength of this study is that it includes a variety of objective measures of engagement available from automated data. Another strength of this study is the high retention rate; participant retention was 87.4% at 12 months and participant characteristics did not differ between participants who completed and did not complete the 12-month visit. Limitations include a relatively small sample size. Future research recommendations include examining whether refining the intervention to highlight most utilized features, promoting self-monitoring adherence over time, and removing nonweight-related entertainment, improves website engagement and the magnitude of weight lost over 12 months.
